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Abstract 



PROBLEM TO BE SOLVED: To enhance a temperature characteristic in the case where polycrystal 
silicon is used for a heating resistor. 

SOLUTION: Heating resistors 120A, 120B, a first air temperature measuring resistor 120C, a second air 
temperature measuring resistor 120D and a supporting part temperature measuring resistor 120E are 
provided on a semiconductor substrate 1 1 0 via an electric insulation film. The resistors are composed of 
a doped polycrystal silicon(Si) semiconductor film. Impurity concentration of the resistors 120A, 120B 
and the first air temperature measuring resistor 120C are made to be higher than those of the second 
temperature measuring resistor 120D and the suporting part temperature measuring resistor 120E. 
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(Djsim (mm ©«-&c«. ±s5{w^.^s6tfls 1 2 0 a 

©##. TflS«5BJK«ltt* 1 2 0 B<k OSftSKA i r K 

«k-5?&aj^i«*^€r<. ±x«»naat{|: 1 2 0 



a. 1 2 oB}$\&pmm-?&K), mcmmmmmnT 

M12 0 A©aS*<. T&ttM9e*M&tttt 1 2 0 B «fc t) 
teWItfca. S^SitA i r H^T-S^l^t 

a? ti£%) ©*£K«. T»« 
^l^ffitafr 1 2 0 B©##±«E«SMMStfM* 12 0Ai 
DSSWAl rK±*>&SI3»*J&9c*<. T8WHSSJIMS 
irt# 1 2 0 B©^±«t«SHIMSK#: 12 0 A©ag<fc 
0*>{£<&a. 

[0 0 4 0] CPU2 6 0lt -kSSEfliJSgS&fiiS 

fl£ 1 2 0 AOMflSWE (ffiEctlfiEb) <fc, Tflft 
fliJfgf&Jgiatt 12 0 B©M^mBE «ttE b t«ffiE 

a) £J±$S5bT, IfififtOM (Jgffiffi) SJttW* 

[0 04 1] i6 ~0 1 0 Srffl V>T. ***6Jgffi 

c «t a jR^«aai-fe k <t * »*4#tt 

[0042] g»j*«P©rt«&tRg8-m. fcj»»W©SlfcK: 
it). 04£js-rK^ai&3 o o££tf:£J$#i 7 o© 
as aeaft) **jt#-r*. £##1 7 o©aa&&«±# 

-Tat, 06 (B) JC^-TiptC, ^#17 0©id5 

MAffifteu-k>^i 0 otcfef&bx. gstiftsosKH 

[0 0 4 3] 06 (B) tt, £39*1 7 0&Z*$ttttl 

WIeISS2 0 0©¥M^^UT*50> 0 6 (A) te. 
06 (B) ©B-B' 0±©SS^5:^bTl^„ 

[0 0 4 4] 0 6 (A) \Zmf£o\Z. rt85*BM©fe&# 
3£Jf#l 7 0fr&BMM«iatg2 0 0^ MIX. 'j»5t£ 

««t»-t>it i o o ©sg^mffia? 130. 5a*wuEM 

a«tt#12 0E. 3B**Hft#l 2 OA, 120B. I 

i R#m2 o&snftMi&iMt 120c 120 d~. 

tmfEMTZ. K^ia^TatL, XM&ifttt 1 2 0 
A. 12OB0lITh$. K^aSTatC^bT, A 
Th;Ett*<fc*± 3 iMTwCf 
•KioT, 2A%S£ttfirr*8ftt&&itt 1 2 OA, 

1 2 0 B*3«k«y:m 1 ©3£^a«8Haffita# 1 2 0 C 
a. 

[0 0 4 5] BIMi!«lsl!ft2 0 0 g#CD*JRT 

as. cojgBjfifta&ftttttTfe*. 

*120E&, &J&fi&itt 120 A, 120B tSg^tt 
[0 0 4 6] ifc. «aa*0*|iE03t»&C«W6nT 



t»*jB 2 ©^ag$)ag*n;# i 2 o c «. t#*«w- 
7 0 ft rt^raw©ea£Twfc±-pTMfcsnT^a 

fc*. »2©ffi«»ftWffl»3M* 1 2 0 C«. 1 

7 0(D&u (a6««fcifiv>«) »&nn&m. bps, 

fc, fg&JgtrC**: 1 2 0 A, 1 2 0 Btt, AfilZMRStt 
T*5 0. S§fSSffiJn#l 2 OA, 1 2 0 B#EB£ttTV> 

5^t75Ai i 5©«»»4S»e*e«^at»fc», ft 

2 ®$AaftiH&&&£tt: 12 0CH 5£i?*&ir[# 12 0 
A, 1 2 0 Bfr£>mtl1t&WV&^>T. ^"Vy^A 1 

[0 0 4 7] ifefc. El 7 Srffll/^T. Haftlftt&tf^© 

[0 0 4 8] 0 7K43Vvc, 8tttt«:2S^3KS (Q) 
bT*;0. HMO. MaS (Tw) A?2 5t*S¥i:L 
'fcffl«iiHiOW-*«S6 (AQ/Q) ftj*bT»«. ^a 
ft (Tw) *»8 01Cr»oT. B«ft*3E*fTt>a:V»» 

Tv>a> 

[0 049] -f-d-C. ^JS^SltC&^TW:. i5^ffl 
lr>T8ftMLfc«k-5tr. ^BBaftaiJagtniff 1 2 0 E© 
ffiEf^eSM (Tw) tJfcflJbfc^SBaft (T 
w' ) a*. g&ftMX K:»fcT*«ttE 
a*SCPU2 6 0CA*^tl5. Sfc. 07tC^bfcH 

?&2 8 0lc:fE«2tlT^5. CPU2 6 0H *^EU[eJ 

g&2 8 0{rteis$nfciias*fjEx-^s-fflViT. 3d» 
BBasswajgintt 1 2 0 Etctorttiaanfcs^fWa 
s dw' ) \zm-3^x, saftffiiE*<Rrtgtf«ta. * 
nj6jgS8t«kafiaftitiE*jifflbfc«-e-, 0^^^^ 

[0 0 5 0] ^ ; E l J(eIS§2 8 0 tc«, ^»{1-<?©I^^ 

&n.m& (Q) . ^seaft (Tw' ) t&iEm&Tv 
ilt *>saft*tiE*«j#i-eifc 

[0 0 5 1] I8*ffl^T, *fta«1*ttRr«- 

©SJEtc-oiiTsftwra. i8B, *mm<D-mi&Mm 
\z&*?&^fmm^>v\z&»%&%mm$&<nWLW 
ST?*a. 

[0 0 5 2] 08tC*5UT. (Q) £5^ 

bT^D. K^aft (Ta) *i2 5tS2p©^ 

«£(il«©tfffl!l^M (AQ/Q) £7SbTt>a. 0+©^ 
^tt. 0 5JC^bfc^Stn;^l 2 OA, 120B,tI 

i ©©^asiiasft^ i 2 o c*^ t>^a^u -^ihiss 
f£tt-eg&A^g£&fcb bfc^^©K^,aft4#tt^* b 
x^a. 



[0 0 5 3] KUttgS (Ta) #<£ig (-3 0*0 ©J§ 

mx'\t^7,mmtti^. ©mias (Ta) 

ffl (8 0t) f(D??^©MII:S5. 
[0 0 5 4] *HJfi}gffitr*^-S®^S«l*iEtt, fg2 

©^SSffiffiJgiatt 12 0 D©@&E e fre>®«,i&ft 
(Ta) #S5»ftTtffl'jWfc£T-&D. jQ&mSit 
i&m.ffi&) lC^-r-SmfiEa*^CPU2 6 OlCA 

aftScaflatiE^— * a*. ^a** u mss 2 8 0 

CPU2 6 0I1 ^^UIeI8S2 8 -OKHBtttS 

mKW \ 2 0Dtc«fcoT^m^nfc©aigs (Ta) ic 

5 k:. ffi«cD*tt«Tr**«a. Mttttflift. mew* 
«#S&SgSMa**ift-5. 

[0 0 5 5] ^ ; E'J[HlS§2 8 OlcWu ^J&ffl* ©afciCS! 

nssaui (q> . (Ta) izmmmz^y? 

tLTEiLTt)J:V». *IELfc3&«8Ui (Q) 

1 1 fe dig 2 ©gftfiftMfi&fttt 120D* £*ltB;* 
n£issfitg©©»sg (Ta) zmm\ziht)?z>z.L>b 

[0 0 5 6] #JtC, i9Ry:il OSrflH^T, #5te66jg 

[0 0 5 7] ***»«ST?»4. fgft*&jn#4 1 2 0 A. 
1 2 0 B . S5 1 RtfJS 2 ©^CiSKSffiSlntt 12 0 
C , 12 0 D«J:tf3d$VaAa&&£ttt 1 2 0 E t L 

x, h--y«is$nfc#ife^y-f^ (s i) *mwnm 

(S i) i|«»#»gttffllf»*CtfcJ:0, S&^©*& 

«r$Hffl|-r^^tJCJ;D=&SSt^[cSii©S^ (p) R 
Zflginia^gc (a) #S&T£5<hV>5f<J;&#;fc£. 

[0058] *nmi&m\z&iiz>&mm.m# 1 2 0 a, 

1 2 0 B£z*sg 1 <D2£m.mmmum.&ift nociix 

-5, — fg2©£^Bg^girt#l 2 OD£tf35[}§ 
gBi&gadiSJgiritt 1 2 0 E t LTI1 Jgtg£±tf-5*:Je> 
K«Sti&«#8 (a) Z±Z<TZ>&mtf1bZ>. 

[0 0 5 9] -^T, **iS}g^lri3ViT«, fgf&jg&i 
#120A, 12 0 BRt/Sg 1 (Dg&&ft*lfi&tt#: 1 

2 o c©*£6&gg£. us 2 ©^suagsdsiaiatt 1 2 



0 D&t&tftffififtn&fitttt 1 2 0 E<D^FM«3iSS«t 

[0 0 6 0] i9(i Y-7®mi*ntz.&m&T-im 

(S i) *N*fMMtKfcV»T, 3F*fi*«flt«SMbS*& 
•■&©JS8t* (p) (a) ©w«&*u 

TV»«. ^flra^X (Si) ^FM1*I 

««3&»i»rfctev»*«T«-r«k5Kifffl«i (p) 

<ft3£<hfc(c£taiag&& (a) fc^'J^S. ^ttA 
y-fiSi (S i) ¥*«Mlri, 

y«iasnfc»^K»4. Tt2©5£ (i) T^sn 

[0 0 6 1] 

R = RO (1+a (T-TO) ) (1) 

'ct, Rtefid? (T) ir*w*ijy»(W(l©»tt«Tr» 

0. RO«i&K. (TO) lC*»**¥##IR©S$lflrr* 
[0 0 6 2] .SKfiftffft (a) *»*#t»H53WlKK 

^^iisaajMffitn;^ 1 2 o D&tf&MHUEM&j&ttit 

12 0 EKjttLTtt, ?F*E«SJiS«0<SV^«DL©=f>e 

[0 0 6 3] — fgl&jgiatt 120 A, 120Bib 
T«> SiJ^Jgintt 1 2 0 D, 12 0 E tlEjU^FM^SlS 
««DLT'«ffitri^ (p) ft OS**. SEo 

T. dfM©ffig (AT=15 0*C) KlSBSIMStfM* 1 2- 0 
A, 1,2 0B*UD«lU«t5fr*t. 2 0 

A, 1 2 0 B ©ffita«Sd^# < ft 0 . ffi V^ffifWiJE*^ 

s t ft o +» iztmmmfs. t» t ^ -5 wH*«*-r a. * - 

■C. «IMS$Mt 1 2 0 A, 12 0 B©g£xM£:Tl'f Sfc 

86tc«. sm**** (s i) **#it©«ff*jp<"r 

>ir^^<x-y^>^-r«.c:t^b<ftO. ^ifsfa 

^.hCD®A^t>^*b<ftV>. X>y5 1 >^'*t^fi ; <^ 

^tti*-5^a^'f * (si) *»#M©KJPK*g 1 5 

mmx-mmm^m^miW i 2 o a, 1 2 .0 b ©gia 

* (p) **/hs<, ^M*«SEA«»t»«*3&«aiRsn 
a. sfc. « 1 ossiunffififtff 1 2 0 en 

jSia#12 0A, 1 2 OBi-^U vs>Htt**riTr*i: 
t*»6, Jg$xiS«#S (a) 

^.^gla^ 1 2 0 A, 1 2 0 B tRU^FiWi&ii^S*? 

&&mmm\z&\-t2>&m&m& 1 2 oa, 12 
oB©aasfii/TH sssm*«tiXf!fS5S©H#^ 
e,50~90 0Q, mi si/m 2 ©^mtassiiajgSift: 
120c, 120 D*«t^«fSSfiSffliaast# 120 

EWSfitMtUTtt, 1~5 kQSrS*?bfc. 

[0 0 6 4] s&m&ami 20 a. 120B 

tt. KJP^l «mtU (i« 1 OOymiU g^Sr4 



bOAimiU t&tiim&l X 1 0-2Qcmt-r^^ilC 
<kO, gtn:fii«:4 0 OQfr-SdtAiT^-So Jgta*# 
1X1 0-2Qcm©i#©ffitf[fiS#gc«. 09#>e>, 

loooxi o-s/'ctfts. ^MttflUEa. m 

1 0*^, 1 X 1 0 i9 C m-3t-r-5i^S^fe^). 
[0 0 6 5] «Atf. m2<D^itSS!lja«Si«£ 

120 d graft ffliM&tt# 120EH bujp 

SrlMmtb, igSr5 0 jtxmib, gS^lmmtU 
ffitfi^Srl X 1 0-iDcmt-r-5Clt('J;D, JgSiM* 
5kQtn'iA«Tt5. fiS$AU X 1 0-iQcm 
©^©JgiiitlfttS&tt, 09 1S3 0 0 0X 1 0 
Vtt/i5. Sfc, ^i&S&llSftte. H10*»6, lx 

1 oncm^t-rs^s^fe-s. 

[0066] %.iz. busjuwc. *mi&&m\z&z> 

[0 0 6 7] 011 (a) tc^-T^lc, v-Un>#2S 
(Si0 2 ) 11 5 0, 1 5 0A£jf$jO. 5 wm©J¥£ 

fMr-f* (S i 3 N 4 )'*ffl^Tti, ttb)(2MOmWC]9K 
^Un^SMMfcRl 1 0© 1/1 O'V&Z—fflktr'f 

m tm&imm^y u n 1 1 o «t o ^* 

tr*mr>timi$.t.-?Z> Z. £\z£. 0 , fiftSMtfciSv'D 
n >#jSi#gffi 1 1 0 £«AI&UK 1 5 0 M 

[0068] ibjb (b) \zmr^\z, nm%m 

m 1 5 O-LKfggftJgSttt 1 2 0 A, 120B, Sg-Rtf 

m-o£^mmmt&tiift 120c, 120 drc*^ 

ttfiftSlffigi/ttt 1 2 0 E (E^iTT) ,<h LT, #*£il 
ir-f^ (Si) *NB#*BI**m S^DXDJP^TCV 

0 US?* H&flf3£©#ttK»J*b&«. SJ&te-f *>x 
y3 L >tf&<DJsm\Z& 0^»i$/^-r:>^t 

CCT. ^S^r-f* (S i) ¥«#l«Rtt. X5 
XV £JIJ Vifc L P C V D & 3 ^ttflf "iM ^ □ h D 
RSSrffll^fcECR-PCVD, ^ Oj££:ffiUftC V 

Jgm#7.te, ^y7> (S 
iH 4 ) . *X7-f> (PH 3 ) . im (H 2 ) £J?JU. 
^l$$fclh*-X*f<i:LT©P (P) Oitt*X7^> (P 
H 3 ) ^OffiiCtDSSTf, *M4&iIft<»:LTtt 
3X1019 (cm-3) J^TKlftScfc-SKftWr-S. d£ 

0, *H-XffiS©^iigS'?-'fig (S i) 

mf$.Ltz&. ftm®.&zwt'(*>iri*>2±&mc>j]miz 



[0 0 6 9] ^K, RIB (c) KSerJ:5C. RJRSft 

#12 oa, 1 2 0B&tf$i®3&aftagfi&£itti 

2 0 C©?FiiJEt/2aft©«.£ 3 x l 0 19 (cm-3) 

XCTOMi F-XfflSSriO*.*. Sg2© 
3SSti&ft»Jia«St#;l 2 0 D&tf£tt BPfiftiWiBJgiatt 
12 0EB, X&-ftdr-fijl^©v;*^#MSKK:«fcgtt 
■ Snfcft. fgj&&#i# 1 2 0 A, 12 0 Bfttf* 1 © 
^faiaftiMfiffitritt 12 0 Cfc#l/T,. «at«»*lr>»4 

m H— ^JMf&Sn. 3 x 1 0 19 (cm 

-3) et±©S5SKtcK-XMasn-s. -tx^msk 

tssmwss»arr*&«>©5iffli»36<. 7^5 x-a, 
[0070] i3Bi (d) jc^-r<fc^tr. s^ms 

j^gMl 5 0 iRfllfciKjO. 5 5d7D>©JP$fcJgJ5KT 
-So ^tC, 5"J 3 1 1 0 fcffiffl 1 1 2 £JB5 

JSjcT-SftfeK:, StS»®©X^5 L >^©' : eXi7«l 5 0 
A*Bfle©»ttlC/ , W— n>4/U ¥##S«1 10© 
X-^5 L >ygBl 1 0X©#.£gaj£-fr3o -7X^cl/ 

[0071] z<b\z, mm (o \z^-?£o\z, mm 

\Z. is U 3 >¥«#S« 1 1 0 ©«® SaKttft;* U 9 A 
(KOH) ^©X^>y&£ffi^Tg7j1±X-y^>:7' 

T*££fcJ:D, fflJHl 1 2S»J3c-r*. 
[0 0 7 2] ft*, ±9i©iiBJ-t?«, ^M^Jtl/TP 
(«> ft«V.»TV»**«. RIU< n?g©^M^li:UT«N 
(^) , Sb (7>^» , As (tig) *«, —75 

PTO^tltUTttAl (7;i/5ZaA) . B (#P 

» #?rffiViTfcSUife©-r?fe^>o 
[0 0 7 3] fiUbBMHbfcJ:3»c, **!S»l8K:J:n 

«, ^JBiatft# 1 2 0 A. 12 0 BRcKm 1 ©^ffiS 

affi&iatt 120 c©^*e^is«Sr, $e 2 ©^sassai 

®S^# 1 2 0 D&t£$ttflNUEMMEft{* 1 2 0 E© 
12 OA, 12 0B©Sii$ (p) *JtttW/MS<T# 

*. 

[0 0 7 4] Sft, J62 0^aftnfi&£t#'l 2 OD 

fttfsaeaHMEaH&JssM* 1 2 0 E©eta®s^g: 

(a) SJttttt^:#<«^i:t*«T*, *»«*Ofi±.' 

[0075] ^sic. #es#£**e&»fl^£xft^ 
miktr^M (Si) **«M|-c«lJ«-*J:fcfcJ:0. 

attfte^cWKMfflwitSTftjBW-s^BjWft < . 



[0 0 7 6] £&&ft&l 2 OAtllOSM 

SSffiffitrEtt 1 2 0 C©««Wmi#a©3IU«T*D 

taan* *3 KEasn*©^. «^*a©«jws«Tr 

[0 0 7 7] BUi©lftf«Ttt. ffi'JfiStafrtb 

t. a i x#a 2 ©g&a&aa&tttt 120c 12. 

grfctc, «»jA«^s*i#:©sa^m-rs 
\zT*Rw*mm -c & z> z. t e e set* <& 5 . 

[0 0 7 8] 

Sft**tt©fRi-h-rs2it^-c€r*. 

[H9i©ffi*&IB9n 

[01] *»M©— 3Stafi»tt»c«J:*JRSCffl«flUI-fe>-y- 
^©ajBKSjR-r^BBBtt?**. 

[0 2] 01©A-AKIit$5, 

[0 3] *^W©— Jdtitt^J:«M£a&tt*-fe>-0- 
©«EK$:^-r ;s FiS0Tf$)-5o 

[04] *«w©— *jfi»»»iJ:*jRscia«aai«-©i'a 
^p©®m i g : ^©Bt# ; ycsg*^-r»fM0^* -5 . 

[0 5] #BW©— aa»ttfc«fc*JI&5t3&««E«*F£ 

av>fcastfflaaa»©isttBiT*s. 



[0 6] #»W©-a«»»fc«k«aa3«a*-fe>-tf 

»C±^.ffiS4#tt©«EIMS©IKHJ0T$>^. 

[0 7 ] *3fiW©— «t«J»^a«£«-fe >U" 
fc4sW-*fiBflH*tt©Bl9ieiT»*. 

[0 8] *«w©-*«»i8fc«fc*r»^»«a«t>-* 
\z& w-a «aaaistt©«0iBi-ea *. 

[09] ast*t«tta««»©w«*js-riftWHT7* 
*. 

[010] 5Ftt««flEiatt*©H«ftiS-r«ftWHT* 

[011] *aw©— *a»ffi»c«fc*a*a^ta*fe> 

U-*^©«iiX8*STXSHTr»«. 

[waoaai 

I 0 o-"&£gaaaii>iHR? 

I I 0-vU^>StS 

ii2— fflpm 

1 1 5-^t77A 

1 2 0 A"-±a«aa&ft#: 
1 2 0 B-Taaaaatfte 
1 2 0 c-a 1 <D&m.mmmum.m# 
•a 2 ©ffiaaanaasi** 
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1 
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